Miang is a kind of traditional fermented tea leaves, widely consumed in northern Thailand as a snack. It contains several kinds of Lactobacilli spp. The aim of this study was to isolate strains of Lactobacillus fermentum from miang and to investigate their antibacterial and antioxidant activities. The agar spot and well assays were used for determination of antibacterial power. The 
INTRODUCTION
Some lactic acid bacteria (LAB) have been widely used as probiotics for human and animals (23, 30). To be a good or highly potential probiotic, some properties are required.
Besides the safety and ability to adhere the host intestinal epithelium, the properties of high tolerance to an extremely stressed condition in gastrointestinal (GI) tract are of the most important issue. Moreover the good probiotics should have other abilities such as antagonistic activity against pathogenic bacteria and antioxidant activity in order to enhance health promotion of the host (8, 18, 26) .
high ability to colonize in intestine after oral administration (28, 33) . Most isolated strains of L. fermentum have been reported to resist to some extent of bile salt concentration but not exceed that 0.5% (9, 17). However, the high concentration of bile in human was reported up to approximately 8% in the gall bladder and 2% in the intestine (10). Therefore, it is necessary to search for the strains with sufficient ability to resist higher bile concentration. The antimicrobial activity of L. fermentum was also reported by many authors (2, 17, 29, 37, 38, 39) . However, the research on how the pathogens had been destroyed was rare. Besides the search for the potential L. fermentum strains that strongly resist high concentration of bile salt, this research was also carried out to determine the antibacterial activity of selected strains and to possibly explain the mechanism of antibacterial action. In addition, the antioxidant activity of selected strains was also investigated since antioxidation is recently one of the most interesting issues having high impact of prevention and treatment of many reverse chronic diseases caused by oxidation degeneration.
Miang, a traditional fermented food product, made of tea leaves is very well known and consumed as a common snack in Thailand. The manufacturing process of miang includes many steps of biotechnology. Young tea leaves are collected, steamed, wrapped tightly in individual bundles, packed into containers, pressed tightly and weighted down, covered with banana leaves, then fermented for three months. The product has a pickled flavor, sour and flowery (14). Various strains of LAB including Lactobacillus sp., Pediococcus sp. and Enterococcus sp. were reported to be isolated from miang (36) indicating that it can be one of the promising sources of probiotic bacteria. Hence, in this study, miang was used as the material for searching the desired strains mentioned earlier. The use of miang was also highlighted by the facts that it is a common consumption in Thailand and readily available.
MATERIALS AND METHOD

Isolation of Lactobacillus strains
Samples of miang were collected from local markets in Chiang Mai area, Thailand. Appropriately diluted samples with saline solution (0.85% sodium chloride) were plated onto de Man-Rogosa-Sharpe (MRS) agar (Merck, Darmstadt, Germany), and incubated at 37°C under anaerobic condition for 48 h. Based on the phenotypic characteristics (colony characteristics, gram staining, cell shape, and catalase production), isolates of lactobacilli were collected. The 
RESULTS AND DISCUSSION
Twenty four strains of Lactobacillus sp. were isolated from miang. Results of the primary screening probiotic properties found that 10 out of 41 isolates could be classified as acid and bile tolerant strains with other essential probiotic characteristics. Among these, strains no. FTL2311 and FTL10BR exhibited the highest acid resistance with the survival rates of more than 50% after 2 h exposure to an extremely low pH of 2.0. Moreover, these two strains pronounced the survival rate of more than 90% in 1.0% of bile salt. After using the API 50 CHL kit and species specific PCR, these strains were identified as L. fermentum. Thus, these two strains L. fermentum FTL2311 and L. fermentum FTL10BR were used for further studies.
Bile tolerance of L. fermentum FTL2311 and L.
fermentum FTL10BR
Bile tolerance is one of the most crucial properties required for lactobacilli to survive in the small intestine, enabling them play a role in the physiological function of this organ.
Bile salt can destabilise membrane integrity of bacterial cells.
Good probiotic bacterial strain should survive in the presence of bile salts and be able to colonise the intestine surface. The concentration of bile salts used in this experiment was extremely higher compared to many other reports and it is used as a strong tool for selection of potential LAB. The wide variation of bile sensitivity was observed among various species of Lactobacillus (6, 13). In our study with the same species, results illustrated the variation of bile sensitivity between the two strains as shown in Table 1 
The antibacterial activity of L. fermentum
The rapid emergence of drug resistant strains and chronic a The diameter of inhibition was calculated as the difference between the total of inhibition zone and the diameter of growth spot of selected strains (mean ± standard deviation, n=4). b The diameter of inhibition zone given in mm included the size of the cork borer (5 mm) with the examined strain (mean ± standard deviation, n=4). aureus DMST 6512 (ATCC 6538Ptm) was observed when this strain was grown in the presence of different concentrations of bile. The data were shown in Table 3 .
Effect of Bile Salt on
Fernandes and Shanani (7) had worked on the effect of bile salts (sodium taurocholate and sodium glycholate) on antibacterial activity of L. acidophilus strains against Bacillus subtilis. They reported that the antibacterial activity of L.
acidophilus decreased in the presence of bile salts. Hence, the effect of bile salt on antimicrobial activity was considered to be strain or species specific. 
